Logistics tasks heavily depend on reliable shipment and accurate tracking information. For this reason, logistics today have evolved into a high-technology industry. Distribution is no longer simply about moving cargo on the road or via air from location A to B, but is a complex process based on intelligent system for sorting, planning, routing, and consolidation that supports faster transportation.
I. INTRODUCTION
Since June 2003, mass consuming markets had demonstrated a significant shift toward Radio Frequency Identification (RFID) technology. This has occurred not only because of RFID mandates imposed by Wal-Mart and other stores, but also the widely used of RFID by government organizations. Its use has the potential to affect an extremely wide spectrum of the population, from technology adopters to vendors, integrators, and users [3] . For this reason, the adoption of RFID technology is expected to increase rapidly in the current and coming years. In 2006, Chu et al. [4] had even speculated that RFID production will increase 25-fold by 2010. One RFID consumer survey, the RFID Consumer Buzz -Special Report, found that 28 percent of the 7,000 U.S. consumers surveyed were aware of RFID, and that most of them could describe the technology to others [5] . Journalists and researchers [6] have found that a growing number of businesses use RFID in their supply chain or manufacturing processes. In addition, there are hundreds of studies that discuss how Wal-Mart uses RFID to reduce its huge logistics costs and improve supply chain efficiency.
In Taiwan, government departments, the medical and pharmaceutical sectors, and private businesses have followed the RFID trend to take advantage of this new technology to enhance their standard operation processes [7] These companies are attracted by the number of potential benefits RFID offers, such as improved supply chain visibility, reduced labor costs, and enhanced process efficiency. This research study investigated the RFID technology adoption and how RFID has been used in Taiwan's logistics industry.
II. THEORETCAL FOUNDATION

A. Innovation Diffusion Theory (IDT)
According to Rogers [2] , "diffusion is the process by which an innovation is communicated through certain channels over time among the members of a social system". (p.5) In Rogers's definition there are four elements of diffusion that constitute the main idea of diffusion in the innovation process: the innovation, communication channels, time, and the social system. In this study of RFID system adoption, RFID system as the innovation is communicated through certain channels over time among the members. In this study, the social system means Taiwan business environment and the members refer to Taiwan logistics industry.
Regarding to innovation-decision process mentioned above, Rogers explained it is "the process through which an individual (or other decision-making unit) passes from first knowledge of an innovation to forming an attitude toward the innovation, to a decision to adopt or reject, to implementation and use of the new idea, and to confirmation of this decision". ( [2] , p.20) There are five main steps in the innovation-decision process: (1) Knowledge, (2) persuasion, (3) decision, (4) implementation, and (5) confirmation.
In addition, Rogers mentioned in his book "innovations that are perceived by individuals as having greater relative advantage, compatibility, trialability, and observability and less complexity will be adopted more rapidly than other innovations". (p.16) Innovations with the cluster of opposite characteristics require a longer diffusion period. There are many studies that indicate that these five qualities are the most important characteristics of innovation (attributes of innovations) in explaining the rate of adoption.
Relative advantages-"the degree to which an innovation is perceived as being better than the idea it supersedes. ". ( [2] , p.212) He explained the degree of relative advantage is often expressed as economic profitability, social prestige, or other benefits. The greater the perceived relative advantage of an innovation, the more rapid its rate of adoption will be.
Compatibility-The innovation's consistency with the existing values and norms (social system), past experiences, and the needs of potential adopters. "An idea that is more compatible is less uncertain to the potential adopter, and fits more closely with the individual's life situation". ( [2] , p.224)
Complexity-The degree to which an innovation is perceived as a difficulty to understand and use.
Trialability-The degree to which an innovation may be experimented on a limited basis. "New ideas that can be tried on the installment plan are generally adopted more rapidly than innovations that are not divisible". ( [2] , p.243) The higher the trialibility, the more quickly the innovation may be adopted.
Observability-The degree to which the results of an innovation are visible to others. Observability has been discovered to be positively related to adoption of an innovation.
Base on the concepts of Rogers's five steps of innovation-decision process and attributes of innovations, this research used a questionnaire to understand the perceived attributes of innovations and cognitions, decision among Taiwan logistics companies.
B. Radio Frequency Identification (RFID)
Radio Frequency Identification (RFID) technology is defined as a "wireless data collection technology that uses electronic tags for storing data and recognizing data" [8] , and then uses radio waves to automatically identify any objects that have RFID tags. Sandip Lahiri, an RFID Solution Architect with IBM Global Services, indicated in his RFID Sourcebook [3] that "RFID is an example of automatic identification (Auto-ID) technology by which a physical object can be identified automatically." (p. 1)
The use of Radio Frequency Identification (RFID) in tracking and accessing applications first appeared during the 1980s. As the technology has been refined, more pervasive and possibly invasive uses for RFID systems have quickly gained the retail industry's attention because of RFID's ability to track moving objects.
An RFID system is a system that integrates a collection of components that implement an RFID solution. An RFID system may consist of several technology components -such as a tag, an antenna, a reader, and middleware -that can be embedded into a business environment to improve and transform key transaction processes.
The benefits of adopting an RFID system can be vary. They relate to the company or industry's current performance. Kevan [9] mentioned in Frontline solutions magazine ,Michael Dominy, a senior analyst for the Yankee Group, stated that "if you have world-class, leading capabilities in your logistics functions, the amount of benefit you're going to get out of RFID will be very small and incremental," ([9] ¶ 2). This means that if the logistics system the company adopted is a labor-based system company like most of the small and medium enterprises (SMEs) in Taiwan and the company wants to update to an RFID-enabled system, the benefits from adoption will be dramatic. In addition, the technology investment costs will be huge.
The logistics industry can be a major beneficiary of the RFID system because RFID technology dramatically enhances supply chain management, inventory management, and labor cost reduction. Chris Murphy, Senior Executive Editor of Information Week Web, said that "Today, without RFID, we don't know what's in the back room and what's in the front of customers' hands" [10] . In addition, a white paper published by the New Times Company (2006) pointed out that retailers can expect great inventory savings and labor cost reduction from the adoption of radio frequency identification (RFID) technology. Furthermore, numerous researchers ( [11] , [3] ) and consulting firms (such as A.T. Kearney, Information Week) have reported benefits in several areas, including inventory management, human resources management, and stock and shelf management.
III. RESEARCH QUESTIONS AND HYPOTHESES
A. Research Questions
Based on the research background and purpose of the study, this investigation attempted to examine various factors of RFID implementation in the logistics industry in Taiwan Taiwan. RQ2: What factors affect RFID implementation intention in Taiwan's logistics industry? H6: The attitude of using RFID system positively affects the usage intention of RFID adoption in the logistics companies in Taiwan. RQ3: What are the barriers to RFID adoption in Taiwan's logistics industry? H7: The logistics environmental factor has amplifies effects on the relationships between attitudes toward RFID adoption and future usage intention.
Figure1. Research Framework
IV. RESEARCH INSTRUMENTATION
A. Description of Questionnaire
The survey used in this study was primarily developed by the author to address unique aspects of this study with academic references, while the questionnaire as the data collection instrument for the context of the Taiwan logistics industry and its adoption of RFID technology.
The questionnaire was designed based on a five-point Likert-type scale which asks respondents to select from five scale options: 1 -Strongly disagree; 2 -Disagree; 3 -Undecided; 4 -Agree; 5 -Strongly Agree. It consisted of two sections. Part A aimed to investigate the basic background of the participating companies. Part B was designed to evaluate responding companies' knowledge and cognition of the relative advantage, compatibility, complexity, trialability, observability, and environmental effects regarding RFID technology.
The measurement variables of part B (Rogers's characteristics of innovation), relevant key questions and references are showed n below: [12] , [13] , [14] , [15] , [2] , [16] [17] , [18] , [19] , [20] [19] , [20] , [15] ; [14] , [22] Note. Questionnarie scale questions from this study
V. DATA COLLECTION AND ANALYSIS
The research population for this study was the companies list under the logistics-related category "104 Yellow Pages Business Directory" from Taiwan's largest job bank consultant company -104 Job bank (http://www.104.com.tw) February, 2010, a total of 439 companies were the research population.
A. Validity and Reliability
The instrument of this research was developed with relevant references, key literature reviews and critical theory of Rogers [2] as the fundamental knowledge. Questions are abstracted from the most important points of the fundamental knowledge base. Thus, the questionnaire consisted of valid and crucial questions.
This study used Cronbach's alpha coefficient to examine the reliability of the instrument. There are eight variable factors in questionnaire part B. The reliabilities for those factors ranged from .702 to .923 as listed in Table 2 , and the total reliability for part B questions were .931. According to George & Mallery [23, p231] , they indicated that Cronbach's alpha reliability coefficient >0.9 means an excellent internal consistency of the questionnaire items. The closer Cronbach's alpha coefficient is to 1.0 the greater the internal consistency of the items in the questionnaire scale. [28] The smallest value of Cronbach's alpha of this instrument was .702; this explained that this instrument was reliable. [24] Table 4 -1 demonstrated only participant's department has a significant positive correlation with the compatibility and complexity. The correlation coefficients are r =.165 (*) and .248 (**). The statistical result meant the higher working position participants attach the greater importance to the compatibility and complexity of RFID adoption. 
*. Correlation is significant at the 0.05 level (2-tailed).
For the company background questions, the experience of using barcode system and RFID system was also examined. The relationship between those two system and variables were also conducted. In table 4-2, the Pearson's correlation represented that the usage of barcode system have significant (p<0.05) positive correlation with trialability and usage intention. Most importantly, the experiences of using RFID system were significantly related to all those variables. Table 5 illustrated below, the relationships among participating companies' cognition of attributes of innovations toward RFID adoption, environmental factors, attitude toward RFID adoption and future RFID usage intention were examined by Pearson Correlation analysis. All variables had significant (p<.01) correlation with each other (from .507 to .669), except the environmental factors. The high coefficients signified that these variables had solid relationships with each other. The strong correlations among all those variables were positive. The statistical analysis confirmed the hypothesis 1 to hypotheses 5 (H1-H5) were accepted. However, the hypothesis 7 has been denied. 
D. Relationship between the Attitude toward RFID System and Behavioral Intention
As Table 6 demonstrated below, the Pearson correlation analysis .623 revealed a strong and positive relationship existed between attitude toward RFID system and future usage intention. (r=.623**, p=.000) The result supported past researches, which indicated a positive association between attitude toward RFID system adoption and behavioral intention. [25] , [26] , [27] Therefore, the hypothesis 6 was accepted. 
D. Tests of the Hypotheses
In this section, the researcher conducted one-way and two-way ANOVA to examine all seven hypotheses of this study. In one-way ANOVA, the five attributes of innovations toward RFID adoption were independent variables while attitude toward RFID adoption served as one independent variable. The statistical results indicated that the F-value of H1 to H5 were all reached the significant level (p<.001); therefore, hypotheses 1 to 5 were accepted. (See Table 7) Regarding to H6, the purpose of one-way ANOVA was to verify whether there was a significant effect between attitudes toward RFID adoption and RFID usage intention. Attitude was the independent variable and dependent variable was usage intention. The ANOVA was significant for H6 (F=18.842, p=.000); therefore, hypothesis 6 was accepted. (See table 7) A two-way analysis of variance was conducted to evaluate the relationship between two independent variables. In this case, they were the attitude toward RFID adoption and environmental factors; and the usage intention was the dependent variable. The statistical results indicated the F value was 1.854 and p-value was .011 made the results were not significant, therefore the hypothesis was rejected. The investigation of this paper served as a feasibility study to determine what factors have influenced RFID future usage intention. To achieve this purpose, the researcher adapted Rogers's [2] innovation diffusion concept and included the following five major variables in the research as a research model of this study: relative advantage, compatibility, complexity, trialability, observability and attitude toward RFID adoption.
The research framework of this study used five steps of Rogers's innovations -decision processes (knowledge, persuasion, decision, implementation, and confirmation), and followed by the main concept of innovation diffusion: an innovation is communicated through certain channels over time among the members of a social system to build up the RFID diffusion model. Using attributes of innovations, environmental factors and attitude toward RFID system as variables to examine potential influence factors toward the RFID future usage intention.
From data collection and analysis section, the researcher took advantage of SPSS 16.0 to analyze the conceptual framework, research questions, and hypotheses of this study. The quantitative research methods involved in this study were described as follow: descriptive statistics, Pearson's correlation, and one-way and two-way ANOVA. Base on the information of the valid questionnaires and the analyzed data, the findings and the conclusion of this study were discussed.
A: Research question 1: What factors influence RFID technology acceptance attitude in Taiwan's logistics industry?
For the research question one (RQ1), not only the Pearson product-moment correlation (Table 5 ) was chosen to find the relationship between variables and the attitude toward RFID system adoption, but also one-way ANOVA (Table 7) was applied. The results found significant relationships and differences among these independent factors, relative advantages, compatibility, complexity, trialability, and observability, to the dependent variables, the attitude toward RFID system adoption. The results of this study suggested the five attributes of RFID system were conducive to the attitude toward RFID adoption of Taiwan logistics companies. It can be the influential factors toward RFID acceptance attitudes.
B. Research question 2: What factors affect RFID implementation intention in Taiwan's logistics industry?
The relationship between the attitudes toward RFID adoption and RFID usage intention showed significant differences and positive correlated with each other. Base on the results of one-way ANOVA (Table 7) for RQ2, different attitude toward RFID adoption had a different usage intention. Pearson product-moment correlation (Table 6 ) proved that attitudes toward RFID adoption and RFID usage intention had positive relationship; therefore, attitudes toward RFID adoption affected RFID implementation intention in Taiwan's logistics industry.
C. Research question 3: What are the barriers to RFID adoption in Taiwan's logistics industry?
Base on the two-way ANOVA, the relationship between the attitudes toward RFID adoption and environmental factors showed no significant difference to the RFID usage intention which meant the environmental factors such as competition inside the logistics industry, substitute products and services, entry barrier were not very influential to RFID usage intention.
VII. SUGGESTIONS
The results of this study have demonstrated the value and the feasibility of RFID adoption for Taiwan's logistics industry. The diffusion of innovation model of Rogers in this study also revealed the importance of the attitude toward RFID adoption and usage intension in terms of potential users' perceptions of attributes of RFID system.
Base on the research questions and the findings from the data analysis, the five perceived attributes of RFID system have the most significant predictive power on potential users' intentions of adopting RFID system. According to the research results, the researcher offered the following contributions and suggestions to this study.
The most prominent finding of this study was the five attributes of the innovations -RFID system. RFID provider companies should try their best to promote this technology's attributes of innovations: the relative advantages of RFID system to their potential customers, such as the costs reduction, profit capability and improvement of operation performance, design RFID system more friendly and more compatibility for quick adoption; reduce RFID system's difficulty and make it easy to learn and use. RFID providers can provide a trialable project toward their potential customers. (Korteweg, et al, 2006) Moreover, the pilot project can identify aspects of important before deciding to totally implement the technology, which improves the observability of the RFID system. ACKNOWLEDGMENT I greatly appreciated the critical guidance provided by Dr. Ranga Naras, the Dean of Graduate School of University of Northern Virginia, who is also the first author's doctoral dissertation research supervisor. With his strong encouragement, I have started devoting myself to submitting papers to academic journals.
